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Solution

CBSE: TERM 01 SAMPLE PAPER

Class 12 - Biology

Section A

1. (c) 8 nucleate 
Explanation: The angiosperms embryo sac is 8-nucleate but 7-celled at maturity. This includes 3- celled egg
Synergids, 3 antipodal cells, and 2 polar nuclei.

2. (a) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii) 
Explanation: Sperm is a microscopic structure composed of a head, neck, a middle piece, and a tail. The
sperm head contains an elongated haploid nucleus, the anterior portion of which is covered by a cap-like
structure, acrosome. The acrosome is filled with enzymes that help fertilization of the ovum. The middle
piece possesses numerous mitochondria, which produce energy for the movement of the tail that facilitate
sperm motility essential for fertilization.

3. (d) uniform width throughout DNA 
Explanation: The bases in two strands are paired through hydrogen bond (H-bonds) forming base pairs
(bp). Adenine forms two hydrogen bonds with Thymine from the opposite strand and vice-versa. Similarly,
Guanine is bonded with Cytosine with three H-bonds. As a result, always a purine comes opposite to a
pyrimidine. This generates approximately uniform distance between the two strands of the helix.

4. (d) Both mother and father are heterozygous for A and B blood group, respectively 
Explanation: To have a child with blood group O, both parents should have to contribute allele i. And if
parents have blood groups A and B then they must have been heterozygous for their blood groups.

5. (c) September 1997 
Explanation: The International Rice Genome Sequencing Project (IRGSP) began in September 1997, at a
workshop held in conjunction with the International Symposium on Plant Molecular Biology in Singapore.
Scientists from many nations attended the workshop and agreed to an international collaboration to
sequence the rice genome.

6. (d) Colorful and contain nectar 
Explanation: The flower in which pollen grain is transferred from anther to the stigma of pistil flower by
insects is colorful to attract insects and contain nectar.

7. (a) Stronger uterine contraction 
Explanation: Oxytocin hormone is released by foetal ejection reflex from the maternal pituitary gland that
causes strong uterine contraction leading to the ejection of the baby through the birth canal.

8. (c) Zygote is collected from a female donor and transferred to the fallopian tube. 
Explanation: The zygote or early embryos (with up to 8 blastomeres) could then be transferred into the
fallopian tube (ZIFT–zygote intrafallopian transfer) and embryos with more than 8 blastomeres, into the
uterus (IUT – intrauterine transfer), to complete its further development.

9. (b) All three statements are correct 
Explanation: The bridge between one generation and the next generation are sperm and ovum. Both
sperm and ovum contribute equally to heredity. The somatic diploid cells two chromosomes as well as two
mendelian factors of each type.

10. (c) Polymorphisms are inheritable from parents to children. 
Explanation: Polymorphism is variation at genetic level which occurs due to mutation. Polymorphisms are
inheritable from parent to children without any changes so DNA fingerprinting is the basis of paternity
testing.

11. (a) One functional egg and three polar bodies 
Explanation: During the formation of the ovum (oogenesis), meiosis division occurs but unequal division
leads to the formation of one functional egg after meiosis II division along with three polar bodies.

12. (d) Tubulation 
Explanation: During gestation period organs formation started after three weeks these organs are not
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completely developed and called primary organ rudiment. The process of formation of primary organ
rudiment is called tabulation.

13. (b) A > B > C > D 
Explanation: The correct sequence of events involving gene expression includes the formation of the
primary transcript, regulation of splicing, transport of mRNA from the nucleus to the cytoplasm, and
translation.

14. (d) Segment of DNA 
Explanation: Genes are a segment of DNA present on the chromosome. Large numbers of genes are
located on a single chromosome. A gene or genes determines the traits of the individual.

15. (a) AGU 
Explanation: The codon for anticodon UCA on t-RNA is AGU. U bonds with A and G bonds with U in RNA. t-
RNA carries specific amino acids to form protein molecules.

16. (c) Discoidal 
Explanation: Foetus is attached to uterine wall by placenta. It is a disc-shaped having a number of finger-
like chorionic villi. This kind of placenta is called discoidal placenta.

17. (d) 14-16 
Explanation: The release of ovum from the ovary during the menstrual cycle is called ovulation. Ovulation
occurs in the middle of the menstrual cycle that is on the 14-16th day of the start of the menstrual cycle.

18. (b) AIDS 
Explanation: Regular use of contraceptive methods may cause some side effects such as abdominal pain,
breast cancer, and nausea. AIDS is a viral disease caused by HIV and not a side effect of the contraceptive
methods.

19. (c) All colour blind 
Explanation: Colour blindness is a sex-linked genetic disorder in which a person is not able to detect the
colour of the object. Red and green colour cannot be distinguished by them. It is carried by X-chromosome.
Colourblind woman transfers their X-chromosome to all offspring but the daughter will be carrier and son
will be all colour blind.

20. (b) Forensic science 
Explanation:

Satellite DNA consists of very large arrays of tandemly repeating, non-coding DNA. Satellite DNA is
the main component of functional centromeres, and form the main structural constituent of
heterochromatin.
It is a useful tool in forensic science as the density of DNA differs in from each other. It is used to
identify the individuals form the other.

21. (d) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i) 
Explanation: The mitotic division starts as the zygote moves through the isthmus of the oviduct called
cleavage towards the uterus and forms 2, 4, 8, 16 daughter cells called blastomeres. The embryo with 8 to
16 blastomeres is called a morula. The morula continues to divide and transforms into blastocyst as it
moves further into the uterus. The blastomeres in the blastocyst are arranged into an outer layer called
trophoblast and an inner group of cells attached to trophoblast called the inner cell mass. The trophoblast
layer then gets attached to the endometrium and the inner cell mass gets differentiated as the embryo.
After attachment, the uterine cells divide rapidly and covers the blastocyst. As a result, the blastocyst
becomes embedded in the endometrium of the uterus. This is called implantation and it leads to
pregnancy.

22. (c) Luteal phase 
Explanation: The menstrual cycle is divided into three phases menstruation phase, follicular phase or
proliferative phase, and luteal phase or secretory phase.

23. (b) Sex-linked recessive 
Explanation: Males have only one X chromosome and females have two. The son of a woman who carries
the gene has a 50 per cent chance of being colour blind. The mother is not herself colour blind because the
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gene is recessive. That means that its effect is suppressed by her matching dominant normal gene. A
daughter will not normally be colour blind unless her mother is a carrier and her father is colour blind.

24. (d) Only one X-chromosome 
Explanation: Recessive genes are expressed only in case of homozygous condition but sex chromosomes of
males do not have opposite alleles on Y-chromosome. So, the recessive gene located on X-chromosome get
expressed in males.

Section B

25. (a) Both A and R are true and R is the correct explanation of A. 
Explanation: DNA sequencing is the process of determining the precise order of nucleotides within a DNA
molecule. It includes any method or technology that is used to determine the order of the four bases—
adenine, guanine, cytosine, and thymine- in a strand of DNA. 
Genetic map up of an organism or individual lies in the DNA sequence. If two individual differs, then their
DNA sequence should also be different.

26. (b) Both A and R are true but R is not the correct explanation of A. 
Explanation: The pure line is a strain of genetically pure true-breeding individuals. Members of the pure
line are homozygous for one or more characters. In homozygous form both the factors express the same
effect. These organisms are said to breed true. They are used for cross breeding in order to get the desired
improvement in crops.

27. (a) Both A and R are true and R is the correct explanation of A. 
Explanation: It is believed, particularly for some bryophytes and pteridophytes, that their distribution is
limited because Bryophytes and pteridophytes are water-pollinated plants.

28. (d) A is false but R is true. 
Explanation: The edges of the infundibulum possess finger-like projections called fimbriae and these
finger-like projections help in the collection of the ovum after ovulation.

29. (a) Avoiding chances of ovum and sperm meeting 
Explanation: The natural method of contraception works on the principles of avoiding meeting of ovum
and sperm for fertilization. Ovum is released in the middle of the menstrual cycle, avoiding sex during that
interval is necessary for this method.

30. (b) 2n - 2 
Explanation: 2n is a diploid normal condition. The organisms carrying two chromosomes less than normal
(2n-2) is lethal for the organism.

31. (b) Analyzing VNTR samples of DNA obtained from body fluid or cells. 
Explanation: VNTR analysis (sometimes called DNA fingerprinting) can be used to identify and match cell
samples. 
In order to use VNTRs, we must have a source of DNA. The DNA can come from any nucleated cell, e.g.,
white blood cells, skin samples, semen samples, or hair follicles. Red blood cells cannot be used as they do
not have a nucleus. 
For a VNTR analysis, the DNA is extracted and cut using restriction endonucleases. A Southern Blot is then
performed using various probes.

32. (a) 9 million 
Explanation: Half the number of sperms have Y chromosomes and half have an X chromosome.  
Total number of sperms = 18 million 
So numbers of sperm having You chromosome =   = 9 million

33. (c) Co-dominance 
Explanation: Co-dominance is the condition when both the alleles are dominant and express their effect
even in the presence of one another.

34. (a) Both A and B is correct 
Explanation: Genetic and physical map of genome was generated using information on polymorphism of
restriction endonuclease recognition sites and repetitive DNA sequence called microsatellites.
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35. (d) Nucellus 
Explanation: The ovule is surrounded by parenchymatous tissues called nucellus. The nucellus is diploid
cells as it does not undergo a reduction division.

36. (a) Give rise all the tissues and organs 
Explanation: The inner cell mass contains certain cells that contain cells called stem cells which have the
potency to give rise to all the tissues and organs. Now a day’s stem cells are preserved for future use.

37. (b) The primary sex organ in human males is the ovary. 
Explanation: The ovary is a primary sex organ in human females. 
In the case of the male reproductive system, the primary sex organs are a pair of testes.

38. (b) The female parent is heterozygous 
Explanation: Pedigree chart is used to detect the flow of particular trait in the family over several
generations. The given charts indicate that the female parent is heterozygous in nature.

39. (d) All of these 
Explanation: The application of the power of molecular genetics to the problems of human disease plays
an important role in many of the research programs in the Department of Biology. 
Several complementary approaches are used by our research groups. The power of genomic analysis is
used to identify, isolate, and characterize genes that cause and contribute to the etiology of human
diseases. 
Human disease is also studied through the functional analysis of key genes: low-density lipoprotein
receptors in atherosclerosis and stroke; a broad spectrum of tumor suppressors and oncogenes in cancer,
genes directly leading to the disease etiology in neuromuscular disorders such as Alzheimer's, Huntington's
disease, and muscular dystrophies.

40. (c) Menarche 
Explanation: At puberty, the menstrual cycle begins in girls. The beginning of the menstrual cycle is called
menarche. It starts at the age of about 12 to 13 years in girls.

41. (a) Diploid zygote 
Explanation: The haploid nucleus of sperms and a haploid ovum fuse together to form a diploid zygote.
The zygote undergoes mitotic division to form an embryo and foetus.

42. (b) Tubectomy 
Explanation: Tubectomy is not a natural method of birth control. In the tubectomy method, a fallopian
tube of the female is cut and tied to prevent ovulation. To abstain, coitus interrupts and the rhythm period
is a natural method of birth control.

43. (b) Down's syndrome 
Explanation: Mendelian disorders are mainly determined by alteration or mutation in a single gene. These
disorders are transmitted to the offspring on the same line as principles of inheritance. Down’s syndrome
is due to the presence of an additional copy of chromosome number 21.

44. (d) Polymerase chain reaction (PCR) by amplification process 
Explanation: Amplification is a mechanism leading to multiple copies of a chromosomal region within a
chromosome arm. 
The DNA amplification technique of the polymerase chain reaction (PCR) is a laboratory method for
creating multiple copies of small segments of DNA.

45. (c) Mesoderm 
Explanation: Human beings are triploblastic. The outer layer is called ectoderm that forms the central
nervous system and nerves etc. The middle layer or mesoderm forms heart, blood, and blood vessels. The
inner layer forms the liver, pancreas, etc.

46. (c) Lactiferous ducts 
Explanation: Several memory ducts join to form wider memory ampulla which is connected to lactiferous
ducts through which milk is sucked out.

47. (c) Egg and antipodal cells 
Explanation: Egg and antipodal cells are haploid structure as they are formed by meiosis cell divisions in
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which the number of chromosomes reduce to half. This kind of division occurs only during gamete
formation.

48. (c) Useful for studying chromosomal abnormalities of foetus 
Explanation: The inner foetal membrane invests the embryo and forms a space called amniotic cavity. It is
filled with fluid called amniotic fluid. It is useful for studying chromosomal abnormalities of foetus.

Section C

49. (d) C and D only 
Explanation: Y is a vascular bundle comprising xylem that transports water and mineral salts to the
anther, and phloem that transports sugars to the anther.

50. (d) They contain two haploid nuclei resulting from mitosis. 
Explanation:  X contains pollen grains. Pollen grain contains two haploid nuclei resulting from mitosis, a
generative nucleus and a pollen tube/vegetative nucleus.

51. (d) Their pollen grains tend to have rough surfaces. 
Explanation: Rough surfaces on pollen grains help them to cling onto the surface of insect pollinators.

52. (a) Option (b) 
Explanation: Insect-pollinated plants tend to have pollen with rough surfaces to allow them to cling more
readily onto the body of insect pollinators. Their stamens are unlikely to be pendulous nor protrude
outside the flower since the pollen is not intended to be released into the air and carried away by the wind.

53. (c) entomophily 
Explanation: Entomophily type of pollination takes place through the agency of insects. The
entomophilous flowers are brightly colored and fragmented to attract insects. Their pollen grains are
sticky or spiny to easily get attached to the body of pollinators. When the insects visit the flowers, their
body gets dusted with pollen grains, and when they fly and visit other flowers, they brush against the
stigma which being sticky, at once receives the pollen grains from their body. Thus, cross-pollination is
achieved.

54. (d) iii and iv 
Explanation: iii and iv

55. (c) 28 days 
Explanation: The menstrual cycle in human beings is repeated at the interval of 28/29 days. It starts with
the rupture of the inner lining of the uterus. In the middle of the menstrual cycle, ovulation takes place.

56. (c) Gestation 
Explanation: The period between fertilization of ovum till the birth of a well-developed baby is called the
gestation period. It is about 10 months in human females.

57. (c) Apomixis 
Explanation: Although seeds, in general, are the products of fertilisation, a few flowering plants such as
some species of Asteraceae and grasses, have evolved a special mechanism, to produce seeds without
fertilisation, called apomixis.

58. (a) Follicular atresia 
Explanation: In some females during reproductive cycle regression and disappearance of ovarian follicles
occurs this stage is called follicular atresia. It is due to hyper-secretion of progesterone hormone.

59. (d) Diploid 
Explanation: Generally, megaspore mother cell undergoes meiosis to form haploid megaspore which later
develops into an embryo sac with haploid nuclei. If megaspore mother cell will not undergo meiosis then
nuclei of embryo sac will be diploid.

60. (d) Its contact with zona pellucida of the ova 
Explanation: During fertilization, a sperm comes in contact with the zona pellucida layer of the ovum and
induces changes in the membrane that block the entry of additional sperms. Thus, it ensures that only one
sperm can fertilize an ovum. The secretions of the acrosome help the sperm enter into the cytoplasm of the
ovum through the zona pellucida and the plasma membrane.


